
Surface and Atmosphere Radiation Budget (SARB)

Clouds and the Earth’s Radiant Energy System (CERES)

Science Team Meeting (Newport News, Virginia 6-8 May 2008)

T. P. Charlock  (NASA LaRC)

Fred G. Rose (SSAI) speaks in WG on NEWS (Calipso link)

David A. Rutan (SSAI) speaks in WG on variability of SW at ARM

Zhonghai Jin (SSAI) speaks in WG on snow grain retrieval,

. Seiji Kato (SSAI) - modification of LaRC Fu-Liou code

Wenying Su (SSAI) - UV, PAR algorithms

Thomas E. Caldwell (SSAI) - Data Management

David Fillmore (Boulder)  provides MATCH assimilation

SARB/SOFA Working Group Wednesday AM

www-cave.larc.nasa.gov/cave/     or goggle “CERES  CAVE”

Easy to use subsets of data, on line radiative transfer, ocean albedo tables…



MODIS ~1km pixels provide

      Cloud properties (almost always)

      Aerosol AOT (sometimes)

      Land skin temperature (if clear)

                Ungridded SARB vertical profile at ~2,000,000 CRS footprints/day

        Langley Fu-Liou radiative transfer:   Kato 2005 SW upgrade, retains Kratz-Rose window

Large CERES footprint

    for TOA flux

Surface

70 hPa (altitude ~18 km)

~20-50 km

GEOS4 T(z), q(z), surface wind

    Wind speed affects ocean surface albedo

MATCH aerosols

  Always used for SSA & g

  Used for AOT if no MODIS AOT

NCEP O3(z)

   Mostly from SBUV/2

Wielicki

Loeb
Priestley

Fillmore NCAR

MINNIS modis

Modis  Atmosphere  Team

GSFC  NWP



 CRS Edition 2 data used for field of view (FOV) based global statistics

Edition 2B - MODIS Collection 4                Editions 2C/2F - Collection 5

Aqua Ed2B/2C aerosols:   Instantaneous MODIS retrieval or MATCH assimilation

Terra Ed2B aerosols: Instantaneous MODIS, interpolated daily MODIS, or MATCH

Terra Ed2F aerosols: Instantaneous MODIS or MATCH assimilation (as Aqua above)
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82 months
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Mar 00 start                                                  end Dec 06

Relative Bias = (untuned calculation - observation)/observation

       Relative Bias of Calculations for Reflected SW over Ocean

  (ocean:  CERES SW broadband observations do not affect input)

Color code
changes
from slide to
slide
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Mar 00 start                                                  end Dec 06

Relative Bias = (untuned calculation - observation)/observation

Relative Bias of Calculations for Reflected SW over Clear Ocean

(ocean:  CERES SW broadband observations do not affect input)



Relative Bias of Calculations for Reflected SW over Clear Ocean

(ocean:  CERES SW broadband observations do not affect input)

Is the input for AOT (Aerosol
Optical Thickness) the culprit?
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Mar 00 start                                                  end Dec 06

(1)                         Month count                                (82)

Bias = (untuned calculation - observation)/observation

           Absolute Bias of Calculated OLR for All-sky Globe

              ( CERES FM observations do not affect input)

Lines:  Terra CRS Ed2B/2F

Dots:  Aqua CRS Ed 2B/2C

Blue = Day

Red = Nite
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Mar 00 start                                                  end Jul 06

Relative Bias = (untuned calculation - observation)/observation

       Relative Bias of Calculations for LW over All-sky Globe during Day
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Mar 00 start                                                  end Jul 06

Relative Bias = (untuned calculation - observation)/observation

Relative Bias of Calculations for LW over Clear-sky Globe during Day



Not

Relative Bias of Calculations for LW over Globe



        Interannual Variability of Terra Daytime Cloud and Humidity Factors

Cloud Temperature                   Cloud Optical Depth                       Cloud Area (%)



        Interannual Variability of Terra Daytime Cloud and Humidity Factors

        Precipitable Water                                       Upper Tropospheric Humidity



                                                CRS Edition 2

Edition 2B - MODIS Collection 4                Editions 2C/2F - Collection 5

                   The true meanings of these changes are given below.

4 to 5:  Goddard didn’t make us read a Quality Summary to get Collection 5.

2B to 2C/2F:  Even better.  Langley release of new Edition with no Quality
Summary.
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SSF:  Cloud and aerosol retrievals for input; also broadand observations for tuning.

MOA:  “Meteorology, Ozone, and Aerosol” (no longer aerosols, though) input.

MATCH:  Model for Atmospheric Transport and Chemistry; an aerosol assimilation.

SAH:  Monthly SARB estimate of land surface albedo for cloudy skies from clear looks.



                 Monthly averages of FOV-based parameters for May 2006

Terra CRS Edition 2B (Collection 4 MODIS + some gridded MODIS Daily Average AOT)
Terra CRS ValR11 (Collection 5 MODIS but no gridded MODIS Daily Average AOT)
                                              ValR11 is the test of Edition 2F

All           Clear        Ocean       Clear         Land       Clear          Day         Nite
                                                 Ocean                        Land

0.03          0.00          0.06          0.08          0.01         -0.01          0.03               SW Relative Bias
0.02         -0.00          0.05          0.03          0.00         -0.00          0.02                      (fraction)

0.92         -0.28          0.80          0.23          1.08         -0.53          2.80        -0.96      OLR Bias
1.02          0.15          0.88          0.49          1.21         -0.01          2.93        -0.90      (W/m**2)

0.55          0.80          0.50          1.27          0.61          0.58          0.48          0.62    Window Bias
0.63          1.12          0.56          1.45          0.71          0.96          0.58          0.67      (W/m**2)

0.17          0.28          0.14          0.21          0.20          0.31          0.18          0.15        AOT
0.12          0.17          0.11          0.13          0.12          0.19          0.13          0.11       (input)



Test on 20060106 and 3 other days in 
January 2006

c4g4 = Collection 4, GEOS4,            
Ed2B algorithm

c5g4o = Collection 5, GEOS4,  
Ed2B algorithm

(Ed2B uses some gridded MODIS Daily
Average AOT)

c5g4 = Collection 5, GEOS4,            
Ed2F algorithm

c5g5 = Collection 5, GEOS5,            
Ed2F algorithm

Bias for untuned OLR (W/m**2)

Bias for untuned SW (W/m**2)

Bias for untuned Window (W/m**2)

                      GEOS4 GEOS5



Gridded, clear-sky comparison of
GEOS5 and GEOS4 for 4 days in
January 2006

Skin temperatures differ.
Bias (Std) with MODIS retrieval:

GEOS5: -2.8 (2.8) K
GEOS4: +1.5 (2.1) K

Which gives better input for radiative
transfer calculations?

(We use MODIS skin temperature from
Cloud WG and GEOS sounding. )

Bias(Std) for broadband OLR:

GEOS5:  0.8 (3.4) W/m**2
GEOS4:  0.4 (3.3) W/m**2

Delta Skin Temperature (K)



GEOS4/GEOS5 vs Observations at ARM Central Facility



GEOS4/GEOS5 vs Observations at Nauru Island



GEOS4/GEOS5 vs Observations at Barrow, Alaska



Summary

Large bias for clear ocean SW in Terra Ed2B (~late ‘05 - early ‘06)

associated with input for AOT

CRS Terra Edition 2B/2F, Aqua Edition 2B/2C now extend to 2006

No very dramatic changes

Generational change of MODIS Collection 4 (in CRS Ed2B)

                to Collection 5 (in CRS Ed2C/2F) should yield slightly better SW

To date, new GEOS5 ( T(z) and q(z) ) appears satisfactory




